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Anmaiickozo eocyoapcmeennozo ynusepcumema (2. bapuayn)

BJIUSTHUE 24-OITUBPACCUHOJHN A HA ITPOJOIKUTEJIBHOCTD
KYJABTUBUPOBAHWUSI ITABEJISI (Rumex acetosa L.) in vitro

PaGota BeINOIHEHA [IPH TT0AIepKke MUHHCTEpCTBA 00pa30BaHus U Hayku PD
(mpoext Ne 14.B37.21.0110).

Uzyueno enusnue 24-snubpaccunonuda Ha nogvluienue YCmouuueoCmu peceHepaH-
moe wasens kuciozo (Rumex acetosa L.) 6 nepuoovl 0opawusanis u akkauMamu3ayuy
€ NOCIEOVIOWUM NEPEeHOCOM 8 menauynble ycaosus. Hecnedosana 603mModicHOCHb NPO-
QONAHCUMENLHO20 KYIbIMUSUPOBAHUsl 6e3 cMeHbl numamenvHou cpedvl (Mypacuee — Cxy-
2a), a makoice 8bIICUBAEMOCb PELeHEPAHMO8 8 NePUOO AKKIUMAmu3ayuy. Yemanoeie-
HO ONMUMATbHOE COOMHOWEHIUEe Pe2YIIAMOPOs POCma Oisl KALTYCO2eHe3d, ceMmazenesd
u puzoeenesa. /[ns 0opawueanus UCNoIb3084IU NUMAMenbHylo cpedy % MS ¢ eneceru-
em 24-snubpaccunonuda 6 konyenmpayusx 0,1; 0,5; 1 me/n. Yemanosneno, umo 24-snu-
opaccunonuo 6 konyenmpayuu 0,5 me/n yeenuuusaem npoooi’CUmMenIbHOCHb KyIbmu-
BUPOBAHIUS peceHepanmos be3 cMenbl NUMAamensHoll cpedbl 8 2 pasd, No CPABHEHUIO
¢ konmponem. [{is akKaumMamu3ayuu peceHepanmnl nepecalcusanit 6 necyaHo-mopgs-
Hyto cmecs (1:1) ¢ nonusom pacmeopom 24-snubpaccunonuda ¢ konyenmpayuu 0,5 me/x.
Buisigneno cnuocenue eubenu pecenepanmos 6 2 pasa, no cpagHeHuio ¢ KOHMpoiem.

KuitoueBble ¢10Ba: SKCHAAHM, KALIYC, MUKPOKILOHAILHOE PA3MHOMICEHUE, AKKIU-
mamuzayusi; 24-snubpaccunonud; wasens (Rumex acetosa L.).

BBenenune

B cBs3u ¢ pazBuTHEM OMOTEXHOJIOTUH PACTEHUH CTaJI0 BO3MOKHBIM IIPOU3BO-
JUTH OOJIBIIOE KOJTMYECTBO OE3BUPYCHBIX KYJIBTYpP PACTCHUH, KaK JI€KOPATUBHBIX,
TaK U CEeJIbCKOXO3sHCTBeHHBIX. KOHEUHOH cTanueil OMOTEXHOIOTHIEeCKOTO Mpo-
mecca sBJsieTcs JOpalliBaHUE PETCHEPAHTOB PACTEHHWI Ha TBEPIOW MHUTATElNb-
HOM cpeze, 3aTeM B I'PYHTE WIM Ha )KUJKUX CPeAax B TMIAPOINOHHON YCTaHOBKE.
[Ipu 5TOM BO3MOXKHBI 3HAYUTEIBHBIE TIOTEPU PETEHEPAHTOB MIPH MEPEHECEHUH B
TPYHT, OCOOCHHO TIPH MIPOM3BOJICTBE B OONBINMX MaciiTabax. B 3aBucHMOCTH OT
WCIIOJIb3YEMBIX COCTABOB JJIS JOPALIUBAHUA, & TAKXKE BUJIOB PACTECHHI TUOEb
perenepanToB coctanisieT oT 10 1o 80% [1-3]. CHmkeHne BAUSHUS TaHHOTO SIB-
JICHUS CTIOCOOHO YBETMUYHTh 3(h(heKTUBHOCTH OMOTEXHOIOTHUECKOTO MPoLecca.

Bo3MOXXHBIM CIOCOOOM CHIDKEHUS JaHHOTO SIBJICHUS SIBISICTCSI BHECCHHUE B
MUTaTeIbHbIE CPEbl U 00PadOTKA PETeHEPAaHTOB PEryasiTOpaMu pocTa, 0COOeH-
HO urocteponaamu (OpaccuHoIMIaMu). OTMEUEHO MOJIOKHUTEITHHOE JICHCTBHUE


Home
Машинописный текст

Home
Машинописный текст
doi: 10.17223/19988591/22/4


Brusnue 24-ynudpaccunonuoa na npooonsicumensHocmy Kyibmueuposanus 573

(bUTOCTEPONIOB HA OOIITHI TOPMOHAIBHBIHN ()OH PACTCHHUHN, YCTOMUYUBOCTD K 3aCO-
JICHHUIO, 3aCyXe U HEKOTOPBIM JIPyTUM HEONaronpuaTHbIM ycaoBusaM [4-9].

[pennonaraercs, 9To BHECeHHE 24-3MTHOPACCHHONI/IA B TIUTATEIBHBIC CPEIBI
U TPYHT IPHU AKKJIUMATH3ALUHU MTO3BOJIUT CHU3UTH MPOLEHT TMOEIH pereHepaH-
TOB, OCOOEHHO TIPH KOHEUYHBIX CTAAMAX JOPAIIUBAHHSA M NEPBBIX CTaIHUAX Iepe-
HOCA B IPYHT, TEM CaMbIM II03BOJISII YKPENUTh KOPHEBYIO, TUCTOCTEOCIBHYIO U
JpyTue CHCTeMBI OPTaHH3Ma PereHepaHTa.

Marepuajbl 1 METOANUKH UCCJIeT0BAHUS

KyneruBmpoBanwue in vitro n301upoBaHHBIX TKAHEH W OPraHOB pacTCHHUH 0Cy-
LIECTBIISUIM COIIACHO OOLIETPUHATHIM peKkoMeHnanusaM ¢ Bapuanusmu [10]. Ha
Pa3NUYHBIX JTalax SKCICPUMEHTATBFHON pabOTHI MCIIOIH30BA MHHEPAIHHYTO
OCHOBY IHUTAaTENBHBIX cpe 1o mponucu Mypacure — Ckyra (MS) ¢ no6GaBieHuem
30 1/n caxaposbl, 100 mr/n me3zouHOo3uTONA (SigmaAldrich, GmbH), 3 /i ¢u-
tarens (SigmaAldrich, GmbH) [11]. TloBepXHOCTHYIO CTEpUIIN3ALIUIO JTUCTHEB
npoBoawiin B TeueHue 15 muH B 0,5%-HOM pacTBope rumnoxiyioputa Harpus [12].
B xadecTBe MCXOAHOTO MaTepuaa Al MHAYKIHH KaJUTyCOoreHe3a ObLla UCTIONb-
30BaHa 00JacTh 1o nepudepur MeHTPaTbHON KUJIKU JIncTa Rumex acetosa L.,
KOTOPYFO JISITHIN Ha (pparMeHThl ¥ OMEIIATH Ha MUTATSIbHBIC CPEIbL.

Jnst MHAYKIMA 7 TIOIUICPKaHUsI KaJUTyCOTeHe3a SKCIUIAHTHI KyIETHBHPOBAIN
Ha TBEpAOH MUTATENbHOM cpere MS ¢ no0aBieHnEM ayKCUHOB U IIUTOKUHUHOB B
Pa3MYHBIX KOHIICHTPAIMIX U coueTaHusx: OensmnaneHuH-6 (BA) (SigmaAldrich,
GmbH), o-Hadruaykcycnas kucnora (HYK) (SigmaAldrich, GmbH), auxmnop-
(eHokcnykcycHass kucnora (2,4-I1) (SigmaAldrich, GmbH), 4-amwuno-3,5,6-
TpuxnoprukonuHoBas kuciora (ATXII) (SigmaAldrich, GmbH). Kamnycorenes
MHIYIIMPOBAIN TIPY PA3IHYHBIX COUYETAHHSAX PETYISITOPOB POCTA, B YCIOBHAX 3a-
TEeMHEHHOCTH, IpH Temreparype 25°C. CyOKyIsTHBUPOBaHUE OCYLIECTBIIIN Yepes3
14 cyTt 10 mosiBIeHHs OEIOTo IIOTHOTO KajrTyca. Ilocie 9Toro Kaurychl maccupo-
BaJIM Ha T€ )K€ TIUTAaTeNIbHbIE CPEIbl U MEPEHOCHIIN B KITMMaTn4ecKyto kamepy KC-
200 (OAO «Cwmomnenckoe CKTB CITV», Poccust) ¢ gotorepronoM JieHs (8 1) : HOYb
(16 1) u Temmneparypoii 23°C u KyIsTUBUPOBAIIU J0 MOSIBICHUS T0OETOB.

[Nomy4ennsie mobern cpe3any U NepeHOCIITN Ha MMUTATSIBHYIO cpeny /2 MS,
cogepxamryto 0,25 mr/n HYK ¢ nensto naaykuuu puzoresesa. [locne goctuke-
HUSI TOCTATOYHOTO YPOBHS Pa3BUTHS KOPHEBOH CHCTEMBI PET€HEPAHTHI TACCHPO-
BaJlM Ha MUTATENbHYIO cpeny Y4 MS s nopamuBanus, copepxaityto 0 (KoH-
tponb); 0,1; 0,5; 1 mr/n 24-smubpaccuHonuaa. PereHepaHThl KyJIbTHBHPOBAIH
B KJIMMaTH4eCKOi KaMmepe 0e3 CMEHBI MUTATeIbHOM cpenibl B TeueHue 1—4 mec.
[NapannensHO MPOBOMMIIN AKCIIEPUMEHT TI0 BHECCHHUIO 24-3ITHOPACCHHONIIA B
MUTATEIbHbIC CPE/bl HA KOHEUHBIX CTAAUsIX JopamuBanud. [locne mopamuBa-
HUSI pEreHEPAHTHI TiepecaxuBalid B rpyHT (Tiecok:Top¢d — 1:1) u mepeHocHu B
TeIUIMYHbIe ycaoBus. [1onuB Mpou3BOaMIM pacTBOpoM 24-smubpaccuHONInIa B
koHmeHTpanuu 0 (koHTpodb); 0,1; 0,5; 1 Mr/1 B TeUeHNE HEIEIH.
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JlaHHBIE O BBDKHBAEMOCTH PErCHEPAHTOB, HOIYUYCHHBIC B XOIE IKCIEPUMEH-
TOB, 00padarbIBay ¢ noMoluiso nporpammsl StatSoft STATISTIKA .6.0.

Pe3ysbTarhl HCcIe10BaHNA U 00CY:KIeHIe

3HAUUTEIBHOE BIUSHHUE HA JUTUTEIBHOE TMOIACPKAHUE aKTHBHO MpoiHdepu-
PYIOIIEH KyIBTYPEI i1 Vitro OKa3bIBaeT ONITUMAJIBHOE COOTHOIICHUE PETYISTOPOB
pocra. Kak mokasanu pe3ynbTaThl HAlllUX UCCICI0BAHUN, TEMITBI POCTa KaJlTyCOB
R. acetosa L. 3HaUNTEIIBHO BBIIIIE TIPU KOHIeHTpamusax 1 mr/ia BA u 2 mr/n HYK.
INocne nepenoca B ycnoBus ¢oroneproa B TeueHne 2—4 Heaenb HaOIOIAI0Ch
moberoobpazosanue. [locie mepeHoca Ha MUTATENBHYIO cpeny 2 MS, coxepika-
myto 0,25 mr/n HYK, nabmronancst pusorenes. JlopamBanue NpoBOAUIN MPU
TeX K€ YCIIOBHAX Ha MMUTATENBHOI cpexe Y4 MS 6e3 ropmonoB (puc. 1, A-1).

Puc. 1. MukpokioHaibHOE pasMHOXeHUe R. acetosa L. in vitro: A — xaniaycoreses;
5 — remmarenes; B — pu3orenes u gopaiuBanue; [ — akKInMaTH3alus;
/[ — nopamuBanue B Tedenue 1,5 Mec. 6e3 cMeHbI MUTATEIBHOM cpeibl; £ — nopaiiuBaHie
B TeueHue 3 Mec. 6e3 CMEHbI MUTATeNIbHOW CPebl B IPUCYTCTBUHU 24-21MOpaccHHONNIa

[Ipu BHEeceHun 24-3MuOpacCHHONNAA B MUTATENBHYIO Cpelly Ha CTaJAuU JI0-
pamBaHus HAOMIOAATIOCH YBEIMUEHIE BOSMOXKHOTO CPOKa KYIETHBHPOBAHUS B
2 pa3a 6e3 CMCHBI IIUTATEIBHON CPEIbl, TOrNa KaK KyJbTHBHPOBAHUE KOHTPOJIb-
HBIX DK3EMIUIIPOB 0e3 BHECeHHUs 24-3muOpaccHHONMIa HEBO3MOXKHO Oolee
1-1,5 mec. BcreacTBue rudenu nociueanux (puc. 1, /J, E).

Brecenne 24-3mmbpaccrHoNmIa Ha KOHSYHBIX CTAIUSIX JOPANIUBAHNUS, & TaK-
JKE TOJIUB PEreHEPAHTOB HA CTAJWU AKKIMMATHU3AI[MHU PAacTBOPOM 24-3mmbpac-
CHHOJIH/IA TIO3BOJIUTM CHHU3HUTH IPOLEHTHOE COOTHOIICHHE MOTHOIINX pereHe-
panTtoB. B pesymbrare mepeHoca B yCIOBUSI OKPYKAIOIIEi cpeabl HaOI0naI0Ch
CHIDKEHHE TTPOIICHTA THOCITN PEreHEPaHTOB B JBa pa3a (Tabiuia).
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Baunsiane 24-3mmubpaccunonaa Ha 3 PeKTHBHOCTh AKKJINMATH3AIMH
perenepanToB R. acetosa L.

CpenHee 3HaueHHE THOEIN PEreHEPAHTOB
1 OTHOCHTEIIbHAS OIIHOKA CPEIHETO
3HaueHus, %

Konnenrpanus
24-31m0pacCHHOIIIA, M/

Koadpdpunnent
Bapuanuu, %

0,0 19,9 + 0,67 0,10

0,1 16,9 £ 0,69 0,13

0,5 10,1 + 0,35 0,10

1,0 11,4+ 0,62 0,16
3akJjoueHue

Baecenue B nuTarenbHbie cpebl 24-3MuOpaccUHONIMIA P MUKPOKIOHAb-
HOM pa3sMHOKEHUH R. acetosa L. ciocoOCTBOBAIO CHIKEHHIO THOEITH KCIUIAHTOB
Y YBEJIMYEHUIO CPOKOB KYJIIFTUBUPOBAHHS PETEHEPAHTOB 0€3 CMEHBI ITUTATEIbHOMN
cpensl. [Ipn mopammBaHHM y pEeTeHEPAHTOB, BHEIpAIIMBAaeMBIX Oe3 24-smmbpac-
CUHOJIN/IA, Ha HaYaJbHBIX CTAIUSIX HAOMIONANOCh Oojiee akTHBHOE Pa3BUTHE JIU-
CTOCTeOCNBFHOI YacTH, TOTJa KaK pasiuudil B pa3BUTHH KOPHEBOW CHCTEMEI HE
HaOrofanock. [peamnonaraercs, 4To MOBBIMICHHE YCTOMYMBOCTH HA HAYaJIbHBIX
CTaUsX aKKJIMMATHU3aLUU CBA3aHO CO CHMKEHHEM TEMIIOB Pa3BUTHUS «3E€JIEHOW»
YacTH U TIepexo/ia OT PE3KUX POCTOBBIX MPOIIECCOB K YCUIICHUIO OOLIETO Pa3BUTHSI.
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EFFECT OF 24-EPIBRASSINOLIDE ON DURATION OF SOR-
REL (Rumex acetosa L.) CULTIVATION in vitro

In this study there was used 24-epibrassinolide — plant steroid hormone,
responsible for the physiological response of plants to various environmental
stresses. The effect of 24-epibrassinolide on the improvement of the sustainability of
regenerates during completion of growing and acclimatization and then its transfer
to greenhouse conditions were studied. We investigated the possibility of a prolonged
cultivation without changing the medium, as well as the survival of regenerates during
acclimatization. For research, sorrel (Rumex acetosa L.) was introduced into the
culture in vitro by using the MS medium, with the addition of 30 g/l of sucrose, 100 mg/I
of mesoinozitol and 3 g/l of phytagel. We used standard methods of cultivation with
modifications. Benzyladenine-6 and a-naphthaleneacetic acids were used as growth
regulators. The optimum ratio of growth regulators for callus formation, gemmagenesis
and rhizogenesis was found. Culture medium % MS was used for completion of
growing with the addition of 24-epibrassinolide at concentrations of 0.1, 0.5, and
1 mg/l. It was found that the 24-epibrassinolide at 0.5 mg/L increased the duration of
regenerates’ cultivation, without changing the culture medium, 2 times, as compared
to control. Regenerates cultivated without adding 24-epibrassinolide in solid 7 MS
medium died after 1-1.5 months of cultivation. For acclimatization, regenerates were
transferred into sand and peat mixture (1:1) in greenhouse conditions with watering by
24-epibrassinolide solution in concentration of 0.5 mg/l. Watering was applied during
a week. The cases of death of regenerates decreased 2 times as compared to control. It
was found that it was possible to extend the period of cultivation, and reduce the degree
of death of regenerates almost two-fold, provided 24-epibrassinolide was introduced in
culture media, starting from the stage of regeneration, rooting and acclimatization at a
concentration of 0.5 mg/l. The specimens grown with the addition of 24-epibrassinolide
are characterized by lower level of development of the leafy part. Characteristically,
this phenomenon is often observed at plant species in a stress situation. Root system
reduction was not recorded. This phenomenon is supposed to be one of the reasons why
the death of regenerates decreased in the period of acclimatization.

Key words: explant; calli; microclonal propagation; acclimatization;
24-epibrassinolide; sorrel (Rumex acetosa L.).
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